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(57) ABSTRACT

A method for de-mapping on a Long Term Evolution (LTE)
downlink control channel is provide, which includes that: a
resource element group table and a first parameter are
acquired from the configuration parameters, and the resource
element group table is analyzed according to the first param-
eter to acquire a mapping address of Physical Downlink Con-
trol Channel (PDCCH) data; a second parameter is acquired
from the configuration parameters, and de-cyclic-shift pro-
cessing is performed on the mapping address of the PDCCH
data according to the second parameter to acquire a de-cyclic-
shift address; and a third parameter is acquired from the
configuration parameters, and de-interleaving processing is
performed on the de-cyclic-shift address according to the
third parameter to acquire a de-mapping address. Accord-
ingly, a device for de-mapping on an LTE downlink control
channel is also provided.

13 Claims, 7 Drawing Sheets

a resource element group table and a first parameter
are acquired from the configuration parameters, and
the resource element group table is analyzed
according to the first parameter to acquire a mapping

address of the PDCCH data
$1 1\

a second parameter is acquired from the configuration
parameters, and de-cyclic-shift processing is
performed on the mapping address of the PDCCH data
according to the second parameter to acquire a de-

cyclic-shift address
512\

a third parameter is acquired from the configuration
parameters, and de-interleaving processing is

performed on the de-cyclic-shift address according to
the third parameter to acquire a de-mapping address
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Fig. 1

810\

a resource element group table and a first parameter

are acquired from the configuration parameters, and
the resource element group table is analyzed

according to the first parameter to acquire a mapping
address of the PDCCH data

S11\ l

a second parameter is acquired from the configuration
parameters, and de-cyclic-shift processing is
performed on the mapping address of the PDCCH data
according to the second parameter to acquire a de-
cyclic-shift address

812\ l

a third parameter is acquired from the configuration
parameters, and de-interleaving processing is
performed on the de-cyclic-shift address according to
the third parameter to acquire a de-mapping address

End
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Fig. 2

the resource element group table and the first
parameter are acquired from the configuration
parameters, wherein the first parameter includes
location information of the PDCCH data needed to be
analyzed in the resource element group table

8102\ l

a corresponding resource element group is latched
according to the first parameter

8103\ l

the number of effective resource element groups
before the one where the PDCCH data exists in the
resource element group table is calculated, and the

mapping address of the PDCCH data is acquired

S101

~

End
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Fig. 3
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the second parameter is acquired from the configuration
parameters, wherein the second parameter includes an
offset address and a modulus value

S112
N v

the mapping address and the offset address of the PDCCH
data are accumulated to acquire an accumulated address

S113
\ |

a modulo operation is performed on the accumulated
address to acquire a de-cyclic-shift address

End



U.S. Patent Jun. 2, 2015 Sheet 4 of 7 US 9,048,996 B2

Fig. 4
S121
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the third parameter is acquired from the configuration
parameters, wherein the third parameter includes a de-
interleaving table, a NULL table and a comparison address

8122\ l

the de-cyclic-shift address is compared with the
comparison address to acquire a pre-de-interleaving
column address

8123\ l

the NULL table is queried to acquire the number of the
NULLs needed to be inserted before the de-cyclic-shift
address

8124\ l

an interleaving table is queried to acquire a post-de-
interleaving column address

S1 25\ l

a post-de-interleaving row address is acquired by
calculation according to the pre-de-interleaving column
address and the number of the NULLs needed to be
inserted before the de-cyclic-shift address

8126\ l

a de-mapping address is acquired by calculation according
to the post-de-interleaving column address, the post-de-
interleaving row address and the number of the NULLs
needed to be inserted before the de-cyclic-shift address

\i
End



U.S. Patent Jun. 2, 2015 Sheet 5 of 7 US 9,048,996 B2

Fig. 5
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Fig. 8
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Fig. 9
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1
METHOD AND DEVICE FOR DE-MAPPING
ON LTE DOWNLINK CONTROL CHANNEL

TECHNICAL FIELD

The present disclosure relates to the field of communica-
tions, and particularly to a method and a device for de-map-
ping on a long term evolution (L'TE) downlink control chan-
nel.

BACKGROUND

LTE is an evolved 3G, and improves and enhances an air
interface access technology of the 3G with high data rate,
grouped transmission, reduced delay, wide coverage, down-
ward compatibility and the like.

Six downlink physical channels and three uplink physical
channels are defined in the LTE protocol. Wherein, Physical
Downlink Control Channels (PDCCHs) are distributed in a
plurality of Orthogonal Frequency Division Multiplexing
(OFDM) symbols indicated by a Physical Control Form a
Indicator Channel (PCFICH) and mapped according to a
given rule and in unit of Resource Element Group (REG). In
adesign of a baseband receiving chip of a terminal, a PDCCH
de-mapping device plays an important role in a correct
PDCCH decoding.

However, in different working scenes, PDCCH mapping
rules are different. Thus, a baseband receiving chip of a ter-
minal must be designed to conform to the corresponding
mapping rule for a specific working scene. In order to utilize
resources effectively, there is an urgent need to design a
device applicable to de-mapping on LTE downlink control
channels according to a plurality of mapping rules.

SUMMARY

The main purpose of the present disclosure is to provide a
method and a device for de-mapping on a Long Term Evolu-
tion (LTE) downlink control channel, to realize to de-map
PDCCH data in different scenes.

The disclosure provides a method for de-mapping on an
LTE downlink control channel, which is used for de-mapping
a received Physical Downlink Control Channel (PDCCH)
packet, wherein the PDCCH packet contains PDCCH data
needed to be analyzed and configuration parameters, the
method includes that:

a resource element group table and a first parameter are
acquired from the configuration parameters, and the resource
element group table is analyzed according to the first param-
eter to acquire a mapping address of the PDCCH data;

a second parameter is acquired from the configuration
parameters, and de-cyclic-shift processing is performed on
the mapping address of the PDCCH data according to the
second parameter to acquire a de-cyclic-shift address;

and a third parameter is acquired from the configuration
parameters, and de-interleaving processing is performed on
the de-cyclic-shift address according to the third parameter to
acquire a de-mapping address.

Preferably, that a resource element group table and a first
parameter are acquired from the configuration parameters
and the resource element group table is analyzed according to
the first parameter to acquire a mapping address of the
PDCCH data may include that:

the resource element group table and the first parameter are
acquired from the configuration parameters, wherein the first
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2

parameter includes location information of is the PDCCH
data needed to be analyzed in the resource element group
table;

a corresponding resource element group is latched accord-
ing to the first parameter;

and the number of effective resource element groups
before the one where the PDCCH data exists in the resource
element group table is calculated, and the mapping address of
the PDCCH data is acquired.

Preferably, that a second parameter is acquired from the
configuration parameters and de-cyclic-shift processing is
performed on the mapping address of the PDCCH data
according to the second parameter to acquire a de-cyclic-shift
address may include that:

the second parameter is acquired from the configuration
parameters, wherein the second parameter includes an offset
address and a modulus value;

the mapping address and the offset address of the PDCCH
data are accumulated to acquire an accumulated address;

and a modulo operation is performed on the accumulated
address to acquire a de-cyclic-shift address.

Preferably, that a third parameter is acquired from the
configuration parameters and de-interleaving processing is
performed on the de-cyclic-shift address according to the
third parameter to acquire a de-mapping address may include
that:

the third parameter is acquired from the configuration
parameters, wherein the third parameter includes a de-inter-
leaving table, a NULL table and a comparison address;

the de-cyclic-shift address is compared with the compari-
son address to acquire a pre-de-interleaving column address;

the NULL table is queried to acquire the number of NULLs
needed to be inserted before the de-cyclic-shift address;

an interleaving table is queried to acquire a post-de-inter-
leaving column address;

a post-de-interleaving row address is acquired by calcula-
tion according to the pre-de-interleaving column address and
the number of the NULLs needed to be inserted before the
de-cyclic-shift address;

and a de-mapping address is acquired by calculation
according to the post-de-interleaving column address, the
post-de-interleaving row address and the number of the
NULLSs needed to be inserted before the de-cyclic-shift
address.

Preferably, that a post-de-interleaving row address is cal-
culated by calculation according to the pre-de-interleaving
column address and the number of the NULLSs needed to be
inserted before the de-cyclic-shift address may include that:

the number of the NULLs needed to be added before the
de-cyclic-shift address is added to the de-cyclic-shift address
to acquire a first accumulated value;

the number of resource element groups in each column
before the de-cyclic-shift address is accumulated to acquire a
second accumulated value;

a subtraction operation is performed on the first and second
accumulated values to acquire a post-de-interleaving row
address.

The present disclosure further provides a device for de-
mapping on an LTE downlink control channel, which
includes:

a resource element group analysis unit configured to
acquire a resource element group table and a first parameter
from configuration parameters, and analyze the resource ele-
ment group table according to the first parameter to acquire a
mapping address of PDCCH data;

a de-cyclic-shift unit configured to acquire a second
parameter from the configuration parameters and performing
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de-cyclic-shift processing on the mapping address of the
PDCCH data according to the second parameter to acquire a
de-cyclic-shift address;

and a de-interleaving processing unit for configured to
acquire a third parameter from the configuration parameters
and perform a de-interleaving processing on the de-cyclic-
shift address according to the third parameter to acquire a
de-mapping address.

Preferably, the resource element group analysis unit may
include:

a first parameter acquisition subunit configured to acquire
the resource element group table and the first parameter from
the configuration parameters, wherein the first parameter
includes location information of PDCCH data needed to be
analyzed in the resource element group table;

a latching subunit configured to latch a corresponding
resource element group according to the first parameter;

and a calculation subunit configured to calculate the num-
ber of effective resource element groups before the one where
the PDCCH data exists in the resource element group table,
and acquiring the mapping address of the PDCCH data.

Preferably, the de-cyclic-shift unit may include:

a second parameter acquisition subunit configured to
acquire the second parameter from the configuration param-
eters, wherein the second parameter includes an offset
address and a modulus value;

an accumulation unit configured to accumulate the map-
ping address and the offset address of the PDCCH data to
acquire an accumulated address;

and a modulo operation subunit configured to perform a
modulo operation on the accumulated address to acquire a
de-cyclic-shift address.

Preferably, the de-interleaving processing unit may
include:

athird parameter acquisition subunit configured to acquire
the third parameter from the configuration parameters,
wherein the third parameter includes an interleaving table, an
NULL table and a comparison address;

an address comparison subunit configured to compare the
de-cyclic-shift address with the comparison address to
acquire a pre-de-interleaving column address;

an inserted element querying subunit configured to query
the NULL table to acquire the number of NULLs needed to be
inserted before the de-cyclic-shift address;

a column address acquisition subunit configured to acquire
a post-de-interleaving column address based on querying of
an interleaving table;

a row address acquisition subunit configured to acquire a
post-de-interleaving row address by calculation according to
the pre-de-interleaving column address and the number of the
NULLSs needed to be inserted before the de-cyclic-shift
address;

and a de-mapping address acquisition subunit configured
to acquire a de-mapping address by calculation according to
the post-de-interleaving column address, the post-de-inter-
leaving row address and the number of the NULLs needed to
be inserted before the de-cyclic-shift address.

Preferably, the row address acquisition subunit may be
specifically configured to:

add the number of the NULLs needed to be added before
the de-cyclic-shift address to the de-cyclic-shift address to
acquire a first accumulated value;

accumulate the number of resource element groups in each
column before the de-cyclic-shift address to acquire a second
accumulated value;
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and perform a subtraction operation on the first and second
accumulated values to acquire a post-de-interleaving row
address.

In the method and the device for de-mapping on an LTE
downlink control channel according to the disclosure, de-
mapping of PDCCH data can be realized in different scenes
by using a pipelining processing structure in combination
with configuring corresponding configuration parameters by
a software, such that limited hardware resources can be uti-
lized to the greatest extent and the PDCCH data can be de-
mapped at the lowest power consumption within a shorter
delay time.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a flow diagram illustrating a method for de-
mapping on an LTE downlink control channel according to
one embodiment of the disclosure;

FIG. 2 is a flow diagram illustrating a step of acquiring an
mapping address of PDCCH data according to the embodi-
ment of FIG. 1;

FIG. 3 is a flow diagram illustrating a step of acquiring a
de-cyclic-shift address according to the embodiment of FIG.
1

FIG. 4 is a flow diagram illustrating a step of acquiring a
de-mapping address according to the embodiment of FIG. 1;

FIG. 5 is a schematic diagram illustrating a Resource Ele-
ment Group (REG) table showing a mapping distribution of
Physical Downlink Control Channel (PDCCH) data accord-
ing to the embodiment of FIG. 1;

FIG. 6 is a structural diagram illustrating a device for
de-mapping on an LTE downlink control channel according
to another embodiment of the disclosure;

FIG. 7 is a structural diagram illustrating a resource ele-
ment group analysis unit according to the embodiment of
FIG. 6;

FIG. 8 is a structural diagram illustrating a de-cyclic shift
unit according to the embodiment of FIG. 6; and

FIG. 9 is a structural diagram illustrating a de-interleaving
unit according to the embodiment of FIG. 6.

DETAILED DESCRIPTION

It should be appreciated that, embodiments described
herein are merely used for the purpose of illustration but not
intended to limit the present disclosure.

PDCCHs are distributed in a plurality of OFDM symbols
indicated by a PCFICH and mapped according to a given rule
and in unit of REG. A mapping of a PDCCH refers to a
resource mapping that is performed in unit of REG, and the
mapping rule is determined by the number of transmitting
antennas and a cyclic prefix mode or the number of OFDM
symbols.

In the present disclosure, PDCCH data can be de-mapped
in different scenes by using a hardware structure in combina-
tion with configuring corresponding configuration param-
eters by a software. An LTE system packets the configuration
parameters and downlink data together; the hardware struc-
ture selects, in a pipeline manner, a corresponding parameter
according to a configuration parameter of a packet header at
each level of a pipeline and performs a corresponding de-
mapping processing. Thus, limited hardware resources can be
fully utilized to the greatest extent, and PDCCH data can be
de-mapped at the lowest power consumption within a shorter
delay time.
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FIG. 1 is a flow diagram illustrating a method for de-
mapping on an LTE downlink control channel according to
one embodiment of the disclosure.

The method for de-mapping on the LTE downlink control
channel according to the embodiment is used for de-mapping
a received PDCCH packet, wherein the PDCCH packet con-
tains PDCCH data needed to be analyzed and configuration
parameters, and the method includes that:

Step S10: a resource element group table and a first param-
eter are acquired from the configuration parameters, and the
resource element group table is analyzed according to the first
parameter to acquire a mapping address of the PDCCH data.

In Step S10, the REG table is formed by performing map-
ping on the PDCCH data in unit of REG according to a
corresponding mapping rule. The mapping rule is determined
by the number of transmitting antennas and a cyclic prefix
mode or the number of OFDM symbols. Therefore, the REG
table and the first parameter are set respectively according to
different mapping rules.

Step S11: a second parameter is acquired from the configu-
ration parameters, and de-cyclic-shift processing is per-
formed onthe mapping address of the PDCCH data according
to the second parameter to acquire a de-cyclic-shift address;

and Step S12: a third parameter is acquired from the con-
figuration parameters, and de-interleaving processing is per-
formed on the de-cyclic-shift address according to the third
parameter to acquire a de-mapping address.

Referring to FIG. 2, Step S10 further includes:

Step S101: the resource element group table and the first
parameter are acquired from the configuration parameters,
wherein the first parameter includes location information of
the PDCCH data needed to be analyzed in the resource ele-
ment group table.

The de-mapped REG table is a mapping distribution table
formed by performing a resource mapping on the PDCCH
data according to a correspond mapping rule, the first param-
eter is generated adaptively with the mapping rule so that
location of the PDCCH data in the resource element group
table can be analyzed according to the de-mapped resource
element group table and the first parameter.

Step S102: a corresponding resource element group is
latched according to the first parameter.

The value corresponding to each REG in the de-mapped
resource element group table may be 0, 1, or Null. When the
value is 1, the corresponding REG is an effective REG. A
corresponding resource element group is latched according to
the first parameter, so that the number of effective resource
element groups can be calculated.

Step S103: the number of effective resource element
groups before the one where the PDCCH data exists in the
resource element group table is calculated, and the mapping
address of the PDCCH data is acquired.

The number of the effective REGs before the location
appointed by the first parameter in the resource element group
table, i.e., the mapping address of the PDCCH data, is calcu-
lated according to the location appointed by the first param-
eter. After Step S103, the method may further include that: it
is determined whether to accumulate the number of the effec-
tive resource element groups in a resource block before the
resource block where the resource element group exists, if
yes, the number of the effective REGs in the REG table before
the location appointed by the first parameter and the number
of the effective resource element groups in a resource block
before the resource block where the REG exists are accumu-
lated and the final mapping address of the PDCCH data is
acquired.
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Referring to FIG. 3, Step S11 further includes:

Step S111: the second parameter is acquired from the con-
figuration parameters, wherein the second parameter includes
an offset address and a modulus value.

Step S112: the mapping address and the offset address of
the PDCCH data are accumulated to acquire an accumulated
address.

and Step S113: a modulo operation is performed on the
accumulated address to acquire a de-cyclic-shift address.

Referring to FIG. 4, Step S12 further includes:

Step S121: the third parameter is acquired from the con-
figuration parameters, wherein the third parameter includes a
de-interleaving table, a NULL table and a comparison
address.

The interleaving table, the NULL table and the comparison
address are acquired by calculation of a software according to
the modulus value in the second parameter. Preferably, the
comparison address is a sample address selected from 32
addresses as needed. In the embodiment, the 32 addresses are
stored in registers R0-R31 respectively, and the addresses
stored in the registers R2, R4, R6, . .. , R30 can be used as the
sample addresses.

Step S122: the de-cyclic-shift address is compared with the
comparison address to acquire a pre-de-interleaving column
address.

The pre-de-interleaving column address can be acquired
by comparing the addresses in the registers R2, R4, R6, . . .,
R30 with the de-cyclic-shift address respectively.

Step S123: the NULL table is queried to acquire the num-
ber of the NULLSs needed to be inserted before the de-cyclic-
shift address.

By querying the NULL table, the number of the NULLs
needed to be inserted before the de-cyclic-shift address can be
acquired.

Step S124: an interleaving table is queried to acquire a
post-de-interleaving column address.

Step S125: a post-de-interleaving row address is acquired
by calculation according to the pre-de-interleaving column
address and the number of the NULLs needed to be inserted
before the de-cyclic-shift address.

Specifically, Step 125 includes the following steps:

Step A: the number of the NULLs needed to be added
before the de-cyclic-shift address is added to the de-cyclic-
shift address to acquire a first accumulated value.

Step B: the number of resource element groups in each
column before the de-cyclic-shift address is accumulated to
acquire a second accumulated value.

and Step C: a subtraction operation is performed on the first
and second accumulated values to acquire a post-de-inter-
leaving row address.

Step S126: a de-mapping address is acquired by calcula-
tion according to the post-de-interleaving column address,
the post-de-interleaving row address and the number of the
NULLSs needed to be inserted before the de-cyclic-shift
address.

According to the pre-de-interleaving row address, the pre-
de-interleaving column address and the number of the
NULLSs needed to be inserted, the de-mapping address can be
acquired by subtracting the number of the NULLs from a
product of the row address and the column address.

The PDCCH data is cached, according to the de-mapping
address, into a corresponding storage unit for MI blind detect.

The method for de-mapping on an LTE downlink control
channel according to the embodiment applies a pipeline tech-
nology to the resource group location analysis, the de-cyclic-
shift and the de-interleaving and controls a de-mapping pro-
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cess by inputting different parameters according to different
scenes, resulting in a simplified structure and a reduced
resource occupation.

A specific de-mapping flow be described based on an
example involving system bandwidths of six resource blocks,
the single-antenna port transmission scheme, a normal cyclic
prefix and 4 OFDM symbols used for transmission of
PDCCHs in a subframe hereinafter. First, the mapping pro-
cessing for PDCCH data is started when a PDCCH packet is
received.

(1) Resource Element Group Analysis

First, an REG table and a first parameter are acquired from
configuration parameters. The REG table is shown as FIG. 5,
and it can be known from k=1 and 1=2 in the first parameter,
the location of the PDCCH data to be analyzed is the resource
grid location of the second REG of the third OFDM symbol,
as shown the shaded grid in FIG. 5. By calculating the number
of the effective REGs before the resource grid according to
the resource grid location, it can be acquired that the de-
mapping address of the PDCCH data is 3.

In the resource element group analysis, it may be further
determined whether there is a need to accumulate effective
REGs in a resource block before the one where the REG
exists. If it is determined that there is a need to perform the
accumulation, then the number of the effective REGs is accu-
mulated; it is assumed that the number of the effective REGs
in the resource block before the one where the REG exists is
43, that is, the final mapping address of the PDCCH data is
acquired to be 46; and if it is determined that there is no need
to perform the accumulation, then the final mapping address
of the PDCCH data is acquired to be 3.

(2) De-Cyclic Shift

First, a second parameter is acquired, and it can be seen
from the configuration parameters that an offset address is 6
and a modulus value is 80. By performing de-cyclic shift
processing on the mapping address of the PDCCH data
according to the second parameter, it can be acquired that the
de-cyclic shift address is 54.

(3) De-interleaving

First, a third parameter is acquired, and the third parameter
includes an interleaving table, a NULL table and a compari-
son address that are acquired by computation according to a
modulus value. The computation method here has been
recorded in detail in the LTE protocol and is therefore not
repeatedly described herein. Then, the de-cyclic shift address
54 is compared with 15 sample addresses selected from the
comparison addresses respectively to acquire two sample
addresses that are respectively located before and after a
de-cyclic shift address 54, then the two sample addresses are
compared with the de-cyclic shift address to acquire the col-
umn address of the de-cyclic shift address in the resource grid.
It is assumed that it is obtained from comparison of the
de-cyclic shift address 54 with the 24th sample address in the
comparison addresses that the pre-de-interleaving column
address is 23, then it can be obtained by querying the inter-
leaving table that the column address of the de-interleaved
de-cyclic shift address in the resource element group table is
28, i.e., the 29th column: it can be obtained by querying the
NULL table that the number of the NULLs needed to be
inserted before the de-cyclic shift address 54 is 16, then the
post-de-interleaving row address can be acquired by compu-
tation according to the pre-de-interleaving column address 23
and the number of the NULLs needed to he inserted being 16
as follows: (54+16)-23x3=1. that is, the post-de-interleaving
row address is the second row: finally, according to the post-
de-interleaving column address 28, the post-de-Interleaving
row address 1 and the number of the NULLs needed to be
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inserted being 16, the de-mapping address can be acquired by
computation as follows: 1x32+28-16=44. Therefore, the
PDCCH data is stored into a storage unit and the address of
which is 44 for MI blind detect.

FIG. 6 is a structural diagram illustrating a device for
de-mapping on an LTE downlink control channel according
to another embodiment of the disclosure.

In the embodiment, a device for de-mapping on an LTE
downlink control channel includes:

a resource element group analysis unit 10 configured to
acquire an REG table and a first parameter from configuration
parameters, and analyze the REG table according to the first
parameter to acquire a mapping address of PDCCH data;

a de-cyclic-shift unit 20 configured to acquire a second
parameter from the configuration parameters and performing
a de-cyclic-shift processing on the mapping address of the
PDCCH data according to the second parameter to acquire a
de-cyclic-shift address;

and a de-interleaving processing unit 30 configured to
acquire a third parameter from the configuration parameters
and performing de-interleaving processing on the de-cyclic-
shift address according to the third parameter to acquire a
de-mapping address.

Referring to FIG. 7, the resource element group analysis
unit 10 includes:

a first parameter acquisition subunit 101 configured to
acquire the REG table and the first parameter from the con-
figuration parameters;

a latching subunit 102 configured to latch a corresponding
REG according to the first parameter;

and a calculation subunit 103 configured to calculate the
number of effective REGs in the REG table before the one
where the PDCCH data exists, and acquiring the mapping
address of the PDCCH data.

The REG table is formed by performing resource mapping
onthe PDCCH data in unit of REG according to a correspond-
ing mapping rule. The mapping rule is determined by the
number of transmitting antenna ports and a cyclic prefix mode
or the number of OFDM symbols. The PDCCH data is
mapped according to different mapping rules to form differ-
ent resource element group tables. Therefore, different
parameters are configured according to different mapping
rules when a PDCCH data table is de-mapped. For instance,
the first parameter here is the location of the PDCCH data
needed to be analyzed in resource grid and is recorded as (k,
D.

The latching subunit 102 latches a corresponding REG
.according to first parameter to facilitate the calculation of the
calculation subunit 103. The latching subunit 102 includes a
plurality of latches, the number of which can be configured
according to different scenes and is therefore not limited
herein. The calculation subunit 103 calculates the number of
the effective REGs in the REG table stored by the latching
subunit 102 to thereby acquire the mapping address for the
resource mapping of the PDCCH data. It should be noted here
that the value corresponding to each REG in the de-mapped
resource element group table may be 0, 1, or Null. When the
value is 1, the corresponding REG is an effective REG. The
mapping address of the PDCCH data in the REG table is
acquired by calculating the number of the effective REGs in
the REG table before the REG where the PDCCH data exists.

The calculation subunit 103 is further configured to deter-
mine whether to accumulate the number of the effective
resource element groups in a resource block before the one
where the resource element group exists, if yes, the number of
the effective REGs in the REG table before the location
appointed by the first parameter and the number of the effec-
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tive resource element groups in the resource block before the
one where the REG exists are accumulated to acquire the final
mapping address of the PDCCH data.

Referring to FIG. 8, the de-cyclic-shift unit 20 includes:

a second parameter acquisition subunit 201 configured to
acquire the second parameter from the configuration param-
eters, wherein the second parameter includes an offset
address and a modulus value;

an accumulation subunit 202 configured to accumulate the
mapping address and the offset address of the PDCCH data to
acquire an accumulated address;

and a modulo operation subunit 203 configured to perform
a modulo operation on the accumulated address to acquire a
de-cyclic-shift address.

Referring to FIG. 9, the de-interleaving processing unit 30
includes:

a third parameter acquisition subunit 301 configured to
acquire the third parameter is from the configuration param-
eters, wherein the third parameter includes an interleaving
table, a NULL table and a comparison address;

an address comparison subunit 302 configured to compare
the de-cyclic-shift address with the comparison address to
acquire a pre-de-interleaving column address;

an inserted element querying subunit 303 configured to
query the NULL table to acquire the number of the NULLs
needed to be inserted before the de-cyclic-shift address;

a column address acquisition subunit 304 configured to
acquire a post-de-interleaving column address based on que-
rying of an interleaving table;

arow address acquisition subunit 305 configured to acquire
a post-de-interleaving row address by calculation according
to the pre-de-interleaving column address and the number of
the elements needed to be inserted before the de-cyclic-shift
address;

and a de-mapping address acquisition subunit 306 config-
ured to acquire a de-mapping address by calculation accord-
ing to the post-de-interleaving column address, the post-de-
interleaving row address and the number of the NULLs
needed to be inserted before the de-cyclic-shift address.

In the third parameter acquisition subunit 301, the inter-
leaving table, the NULL table and the comparison address are
acquired by calculation of a software according to the modu-
lus value in the second parameter. Preferably, the comparison
address is a sample address selected from 32 addresses as
needed. In the embodiment, the 32 addresses are stored in
registers R0-R31 respectively, and the addresses stored in the
registers R2, R4, R6, . . ., R30 can be used as the sample
addresses.

The address comparison subunit 302 compares the de-
cyclic-shift address with the comparison address to acquire a
pre-de-interleaving column address. The inserted element
querying subunit 303 queries the NULL table to acquire the
number of NULLs needed to be inserted before the de-cyclic-
shift address. The column address acquisition subunit 304
acquires a post-de-interleaving column address based on que-
rying of an interleaving table.

The row address calculation subunit 305 is specifically
configured to: accumulate the number of the NULLs to be
inserted before the de-cyclic shift address and the de-cyclic
shift address to acquire a first accumulated value, and then
accumulate the number of the REGs in each column before
the de-cyclic shift address to acquire a second accumulated
value, and at last perform a subtraction operation on the first
and second accumulated values to acquire a de-interleaved
row address.

The de-mapping address acquisition subunit 36 acquires a
de-mapping address by calculation according to the post-de-
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interleaving column address, the post-de-interleaving row
address and the number of the NULLs needed to be inserted
before the de-cyclic-shift address. The PDCCH data is
cached, according to the de-mapping address, into a corre-
sponding storage unit for M1 blind detect.

The device for de-mapping on an LTE downlink control
channel provided in the embodiment applies a pipeline tech-
nology to the resource group location analysis, the de-cyclic-
shift and the de-interleaving, and performs de-mapping pro-
cessing through configuring different parameters according
to different scenes by a software, so that the structure of the
device is simple and resource occupation of the device is
reduced.

The above are only preferred the embodiments of the
present disclosure but are not to be construed as limiting the
scope of the present disclosure, and both any equivalent struc-
ture or flow modification made by using the content disclosed
in the specification or accompanying drawings and any direct
or indirect application of the present disclosure to other
related technical fields fall within the scope of protection of
the present disclosure.

The invention claimed is:

1. A method for de-mapping on a Long Term Evolution
(LTE) downlink control channel, used for de-mapping a
received Physical Downlink Control Channel (PDCCH)
packet, wherein the PDCCH packet containing PDCCH data
needed to be analyzed and configuration parameters, the
method comprising:

acquiring a resource element group table and a first param-

eter from the configuration parameters, and analyzing
the resource element group table according to the first
parameter to acquire a mapping address of the PDCCH
data;

acquiring a second parameter from the configuration

parameters, and performing de-cyclic-shift processing
on the mapping address of the PDCCH data according to
the second parameter to acquire a de-cyclic-shift
address;

and acquiring a third parameter from the configuration

parameters, and performing de-interleaving processing
on the de-cyclic-shift address according to the third
parameter to acquire a de-mapping address,

wherein the acquiring a third parameter from the configu-

ration parameters and performing de-interleaving pro-
cessing on the de-cyclic-shift address according to the
third parameter to acquire a de-mapping address com-
prises:

acquiring the third parameter from the configuration

parameters, wherein the third parameter includes a de-
interleaving table, a NULL table and a comparison
address;

comparing the de-cyclic-shift address with the comparison

address to acquire a pre-de-interleaving column address;
querying the NULL table to acquire the number of NULLs
needed to be inserted before the de-cyclic-shift address;
querying the de-interleaving table to acquire a post-de-
interleaving column address;
acquiring a post-de-interleaving row address by calcula-
tion according to the pre-de-interleaving column
address and the number of the NULLs needed to be
inserted before the de-cyclic-shift address;

and acquiring a de-mapping address by calculation accord-

ing to the post-de-interleaving column address, the post-
de-interleaving row address and the number of the
NULLSs needed to be inserted before the de-cyclic-shift
address.
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2. The method for de-mapping on an LTE downlink control
channel according to claim 1, wherein the acquiring a
resource element group table and a first parameter from the
configuration parameters and analyzing the resource element
group table according to the first parameter to acquire a map-
ping address of the PDCCH data comprises:

acquiring the resource element group table and the first

parameter from the configuration parameters, wherein
the first parameter includes location information of the
PDCCH data needed to be analyzed in the resource
element group table;

latching a corresponding resource element group accord-

ing to the first parameter;

and calculating the number of effective resource element

groups before the one where the PDCCH data exists in
the resource element group table, and acquiring the map-
ping address of the PDCCH data.

3. The method for de-mapping on an LTE downlink control
channel according to claim 1, wherein the acquiring a second
parameter from the configuration parameters and performing
de-cyclic-shift processing on the mapping address of the
PDCCH data according to the second parameter to acquire a
de-cyclic-shift address comprises:

acquiring the second parameter from the configuration

parameters, wherein the second parameter includes an
offset address and a modulus value;

accumulating the mapping address and the offset address

of'the PDCCH data to acquire an accumulated address;
and performing a modulo operation on the accumulated
address to acquire a de-cyclic-shift address.

4. The method for de-mapping on an LTE downlink control
channel according to claim 1, wherein the acquiring a
resource element group table and a first parameter from the
configuration parameters and analyzing the resource element
group table according to the first parameter to acquire a map-
ping address of the PDCCH data comprises: acquiring the
resource element group table and the first parameter from the
configuration parameters, wherein the first parameter
includes location information of the PDCCH data needed to
be analyzed in the resource element group table; latching a
corresponding resource element group according to the first
parameter; and calculating the number of effective resource
element groups before the one where the PDCCH data exists
in the resource element group table, and acquiring the map-
ping address of the PDCCH data;

the acquiring a second parameter from the configuration

parameters and performing de-cyclic-shift processing
on the mapping address of the PDCCH data according to
the second parameter to acquire a de-cyclic-shift address
comprises: acquiring, from the configuration param-
eters, the second parameter including an offset address
and a modulus value; accumulating the mapping address
and the offset address of the PDCCH data to acquire an
accumulated address; and performing a modulo opera-
tion on the accumulated address to acquire a de-cyclic-
shift address;

the acquiring a third parameter from the configuration

parameters and performing de-interleaving processing
on the de-cyclic-shift address according to the third
parameter to acquire a de-mapping address comprises:
acquiring, from the configuration parameters, the third
parameter including a de-interleaving table, a NULL
table and a comparison address; comparing the de-cy-
clic-shift address with the comparison address to acquire
a pre-de-interleaving column address; querying the
NULL table to acquire the number of NULLSs needed to
be inserted before the de-cyclic-shift address; querying

10

15

20

25

30

35

40

45

50

55

60

65

12

the de-interleaving table to acquire a post-de-interleav-
ing column address; acquiring a post-de-interleaving
row address by calculation according to the pre-de-in-
terleaving column address and the number of the
NULLSs needed to be inserted before the de-cyclic-shift
address; and acquiring a de-mapping address by calcu-
lation according to the post-de-interleaving column
address, the post-de-interleaving row address and the
number of the NULLs needed to be inserted before the
de-cyclic-shift address.

5. The method for de-mapping on an LTE downlink control
channel according to claim 1, wherein the acquiring a post-
de-interleaving row address by calculation according to the
pre-de-interleaving column address and the number of the
NULLSs needed to be inserted before the de-cyclic-shift
address:

adding the number of the NULLs needed to be added
before the de-cyclic-shift address to the de-cyclic-shift
address to acquire a first accumulated value;

accumulating the number of resource element groups in
each column before the de-cyclic-shift address to
acquire a second accumulated value;

performing a subtraction operation on the first and second
accumulated values to acquire a post-de-interleaving
row address.

6. A device for de-mapping on a Long Term Evolution

(LTE) downlink control channel, comprising:

a resource element group analysis unit configured to
acquire a resource element group table and a first param-
eter from configuration parameters, and analyze the
resource element group table according to the first
parameter to acquire a mapping address of PDCCH data;

a de-cyclic-shift unit configured to acquire a second
parameter from the configuration parameters and per-
form de-cyclic-shift processing on the mapping address
ofthe PDCCH data according to the second parameter to
acquire a de-cyclic-shift address:

and a de-interleaving processing unit configured to acquire
a third parameter from the configuration parameters and
perform de-interleaving processing on the de-cyclic-
shift address according to the third parameter to acquire
a de-mapping address,

wherein the de-interleaving processing unit comprises:

a third parameter acquisition subunit configured to acquire
the third parameter from the configuration parameters,
wherein the third parameter includes a de-interleaving
table, an NULL table and a comparison address;

an address comparison subunit configured to compare the
de-cyclic-shift address with the comparison address to
acquire a pre-de-interleaving column address;

an inserted element querying subunit configured to query
the NULL table to acquire the number of NULLs needed
to be inserted before the de-cyclic-shift address;

a column address acquisition subunit configured to acquire
a post-de-interleaving column address based on query-
ing of the de-interleaving table;

a row address acquisition subunit configured to acquire a
post-de-interleaving row address by calculation accord-
ing to the pre-de-interleaving column address and the
number of the NULLs needed to be inserted before the
de-cyclic-shift address;

and a de-mapping address acquisition subunit configured
to acquire a de-mapping address by calculation accord-
ing to the post-de-interleaving column address, the post-
de-interleaving row address and the number of the
NULLSs needed to be inserted before the de-cyclic-shift
address,
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wherein the resource element group analysis unit, the de-
cyclic-shift unit, the de-interleaving processing unit, the
third parameter acquisition subunit, the address com-
parison subunit, the inserted element querying subunit,
the column address acquisition subunit, the row address
acquisition subunit and the de-mapping address acqui-
sition subunit are each the result of execution on a pro-
cessor of software stored in a memory.

7. The device for de-mapping on an LTE downlink control
channel according to claim 6, wherein the resource element
group analysis unit comprises:

a first parameter acquisition subunit configured to acquire
the resource element group table and the first parameter
from the configuration parameters, wherein the first
parameter includes location information of PDCCH
data needed to be analyzed in the resource element
group table;

a latching subunit configured to latch a corresponding
resource element group according to the first parameter;

and a calculation subunit configured to calculate the num-
ber of effective resource element groups before the one
where the PDCCH data exists in the resource element
group table, and acquiring the mapping address of the
PDCCH data,

where the first parameter acquisition subunit, the latching
subunit and the calculation subunit are each the result of
execution on a processor of software stored in a memory.

8. The device for de-mapping on an LTE downlink control
channel according to claim 6, wherein the de-cyclic-shift unit
comprises:

a second parameter acquisition subunit configured to
acquire, from the configuration parameters, the second
parameter, wherein the second parameter includes an
offset address and a modulus value;

an accumulation unit configured to accumulate the map-
ping address and the offset address of the PDCCH data
to acquire an accumulated address;

and a modulo operation subunit configured to perform a
modulo operation on the accumulated address to acquire
a de-cyclic-shift address,

where the first parameter acquisition subunit, the latching
subunit and the calculation subunit are each the result of
execution on a processor of software stored in a memory.

9. The device for de-mapping on an L'TE downlink control
channel according to claim 6, wherein the row address acqui-
sition subunit is specifically configured to:

add the number of the NULLs needed to be added before
the de-cyclic-shift address to the de-cyclic-shift address
to acquire a first accumulated value;

accumulate the number of resource element groups in each
column before the de-cyclic-shift address to acquire a
second accumulated value;

and perform a subtraction operation on the first and second
accumulated values to acquire a post-de-interleaving
row address.

10. The method for de-mapping on an LTE downlink con-
trol channel according to claim 2, wherein the acquiring a
second parameter from the configuration parameters and per-
forming de-cyclic-shift processing on the mapping address of
the PDCCH data according to the second parameter to
acquire a de-cyclic-shift address comprises:
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acquiring the second parameter from the configuration
parameters, wherein the second parameter includes an
offset address and a modulus value;

accumulating the mapping address and the offset address

of the PDCCH data to acquire an accumulated address;
and performing a modulo operation on the accumulated
address to acquire a de-cyclic-shift address.

11. The method for de-mapping on an LTE downlink con-
trol channel according to claim 10, wherein the acquiring a
third parameter from the configuration parameters and per-
forming de-interleaving processing on the de-cyclic-shift
address according to the third parameter to acquire a de-
mapping address comprises:

acquiring the third parameter from the configuration

parameters, wherein the third parameter includes a de-
interleaving table, a NULL table and a comparison
address;

comparing the de-cyclic-shift address with the comparison

address to acquire a pre-de-interleaving column address;
querying the NULL table to acquire the number of NULLs
needed to be inserted before the de-cyclic-shift address;
querying the de-interleaving table to acquire a post-de-
interleaving column address;
acquiring a post-de-interleaving row address by calcula-
tion according to the pre-de-interleaving column
address and the number of the NULLs needed to be
inserted before the de-cyclic-shift address;
and acquiring a de-mapping address by calculation accord-
ing to the post-de-interleaving column address, the post-
de-interleaving row address and the number of the
NULLSs needed to be inserted before the de-cyclic-shift
address.
12. The method for de-mapping on an LTE downlink con-
trol channel according to claim 4, wherein the acquiring a
post-de-interleaving row address by calculation according to
the pre-de-interleaving column address and the number of the
NULLSs needed to be inserted before the de-cyclic-shift
address:
adding the number of the NULLs needed to be added
before the de-cyclic-shift address to the de-cyclic-shift
address to acquire a first accumulated value;

accumulating the number of resource element groups in
each column before the de-cyclic-shift address to
acquire a second accumulated value;

performing a subtraction operation on the first and second

accumulated values to acquire a post-de-interleaving
row address.
13. The method for de-mapping on an LTE downlink con-
trol channel according to claim 11, wherein the acquiring a
post-de-interleaving row address by calculation according to
the pre-de-interleaving column address and the number of the
NULLSs needed to be inserted before the de-cyclic-shift
address:
adding the number of the NULLs needed to be added
before the de-cyclic-shift address to the de-cyclic-shift
address to acquire a first accumulated value;

accumulating the number of resource element groups in
each column before the de-cyclic-shift address to
acquire a second accumulated value;

performing a subtraction operation on the first and second

accumulated values to acquire a post-de-interleaving
row address.



